
Request for Biomarkers 
 
Background 
 Biomarkers are defined as “a characteristic that is measured and evaluated as an indicator 
of normal biologic processes, pathogenic processes, or pharmacologic responses to therapeutic 
interventions”.  A major priority of the Early Detection Research Network (EDRN) is the 
selection and rapid validation of biomarkers.  To address this priority, organ-focused groups 
have been organized with the goal of reviewing the status of potential biomarkers, individually 
and as potential panels of biomarkers.   
 
Opportunities for Support of Translational Validation of Biomarkers 
 The GI Collaborative of the EDRN solicits potential biomarkers for the early detection of 
colorectal neoplasia from the research community. A product may be proposed by any individual 
investigator, group or corporate entity. The EDRN offers a high quality human biosample 
resource consisting of samples collected from 230 patients with colorectal adenocarcinoma, 334 
patients with colonic polyps, 34 patients with inflammatory bowel disease, and 350 patients with 
endoscopically proven normal colons.  Samples from approximately 25 to 30 new patients are 
collected monthly.  The current sample bank consists of aliquots of human serum and plasma 
(200 microliters), urine (5 ml aliquots), DNA from white blood cells, and matched paraffin tissue 
sections.  A total of over 25,000 aliquoted samples are available.  The samples are collected 
using standard operating procedures that include bar coded tracking, a web-front ended relational 
database, and data elements that have been piloted and validated for EDRN use. The samples are 
managed in a professional biosample repository at -80°C in freezers that are sensor controlled, 
backed up with diesel generators, and automated call in system. 
 The GI Collaborative will provide multidisciplinary expertise to investigators or research 
groups with novel products with high potential from any source that may enhance the early 
diagnosis or risk identification of colorectal neoplasia (adenocarcinoma, adenoma, dysplastic 
aberrant crypt foci).  The Collaborative will provide high quality epidemiology and biostatisics 
expertise for the design, implementation and analysis of prevalidation and validation studies 
aimed at demonstrating diagnostic efficacy of such novel products.  The EDRN will provide 
experienced analytical support including scale up methodologies using state of the art 
technology.  The analytical support is performed to CLIA quality control standards, thus 
ensuring future regulatory approval should a product prove effective. 
 The EDRN offers financial support for support for translational validation with the aim of 
demonstrating efficacy for early diagnosis or risk assessment for colorectal neoplasia of those 
biomarkers selected by the GI Collaborative review group that are considered highly innovative 
and potentially effective diagnostics for colorectal neoplasia.   
 



Process 
1.  Complete the attached submittal form that consists of the following elements: 
a.  Investigator/Research Group name and contact information 
b.  Biomarker metrics 
c.  Two page proposal that briefly and succinctly follows the organizational structure: 
 i. Background: Describe the theoretical and then practical basis of the proposed 
biomarker target.  Provide preclinical support for the proposed target or rationale for a profile 
that does not have a direct mechanistic rationale.  There is no need to justify research into the 
early detection of colorectal neoplasia.   
 ii. Technological Approach:  Describe the technology as it is applied to the biomarker 
proposed for development.  Provide preliminary evidence of reproducibility and potential scale-
up of an assay. 
 iii. Preliminary Data:  Describe preliminary studies in rodent models and with human 
biosamples.  These data need not be extensive or conclusive but must provide evidence of 
innovation and potential usefulness in humans.  The biomarker must have sufficient preliminary 
data to qualify for a prevalidation trial (see Attachment #2: “Colon Validation Standards”). 
 
2.  Submit the proposal to Dr. Paul Wagner (wagnerp@mail.nih.gov).  ELECTRONIC 
SUBMISSIONS ONLY. 
3.  DEADLINE FOR SUBMISSIONS: October 1, 2005 
 
Review Process 
1.  All submissions will be reviewed by the Colon Cancer Biomarkers Group of the EDRN’s GI 
Collaborative.  Submissions will be reviewed by at least two members of the group and assigned 
a NIH-type merit rating.  Each submission will then be discussed by the reviewers and a NIH 
review score will be assigned to each proposal. 
 
2.  Expected Completion of Review: 
November 15, 2005. 
 
Outcome of Review Process 
Investigators submitting successful applications will be invited to a meeting sponsored by the 
EDRN to review their biomarkers in more detail.  At that meeting, biomarkers will be reviewed 
by members, Associate Members, and invited investigators as a panel to select biomarkers for 
EDRN Support for prevalidation and validation projects. 
 



 
 
 
 
 
 
 
 
 
 
 
ATTACHMENT #1:  Colorectal Biomarker Submittal Form 



EARLY DETECTION RESEARCH NETWORK 
BIOMARKER SUBMITTAL FORM 

 
IDENTIFICATION 
 
Name of Biomarker 
 
Investigator: 
Organization: 
 
Address: 
 
Telephone Number: 
Email Address: 
 
BIOMARKER METRICS 
Instructions:  Please provide brief summary data regarding the current status of your 
biomarker(s).   
 
1.  Analytical Method Used to Detection Biomarker: 
 
 
2.  Preliminary Data with Animal Models: 
a.  Animal Model Used: 
b.  Carcinogen or implanted tumor used: 
c.  Biomarker in Controls (mean±SD): 
 
d.  Biomarker in Tumor/Carcinogen (mean±SD): 
 
3.  Preliminary Data in Humans  
a.  Type of Biosamples: 
b.  Tumor/Precancer: 
c.  Number of Controls: 
d.  Number of Cancer/Precancers: 
e.  Biomarker in Controls (mean±SD): 
 
f.  Biomarker in Cancer/Precancer (mean±SD): 
 
 
g.  Comments regarding performance of biomarker, potential use: 
 



 
 
 
 
 
 
 
 
 
 
 
 
ATTACHMENT #2 
 



A RATIONALE 
A.1 Concepts of Biomarker Validation 
There are 3 fundamental concerns related to clinical biomarker validation (1, 2): 
(1) Overfitting.  Are results (discrimination) due to chance (e.g., overfitting of a multivariable 
model, without checking for reproducibility)?  This refers to the tendency of models trained on 
large numbers of variables measured on small numbers of observations to produce 
extraordinarily high sensitivity and specificity, and then fail on independent validation sets (2-5). 
 (2) Bias.  Are results due to differences between the cancer and the control samples that do not 
exist in the cancer and control populations?  This refers to misidentification of the cause of 
differences between samples, for instance, if a sample of patients is much older than a sample of 
controls, then differences due to age may be misattributed to disease (6, 7).   
(3) Generalizability.  Are results generalizable to appropriate clinical populations?  This refers to 
the similarity of the distribution of markers or sets of markers between the samples studied, and 
samples derived from a larger clinical or screening population. 
A.2 Current Barriers in the EDRN Towards Addressing these Concepts 
The EDRN has formalized biomarker validation procedures using a phased approach (8).  
Nevertheless, despite the discovery of a large number of biomarkers for the detection and risk 
assessment of common epithelial cancers, few have progressed to large cross-sectional or 
longitudinal validation trials in humans.  Moving a biomarker beyond the first, discovery, phase 
to validation phases remains difficult because moving to Phase II or III depends upon statistical 
evidence of predictive power and robustness in a sample set that is representative of the clinical 
population. 
A.3 Reference Sets to Overcome the Barriers 
The GI Collaborative proposes establishment of reference sample sets for prevalidation and 
validation to speed validation of promising biomarkers for cancer early diagnosis and risk 
assessment.   
A.4 Definition 
A reference set comprises biosamples collected under good clinical practice (GCP) conditions 
that are sufficient to permit decision analysis with statistical precision. 
A.5 Good Clinical Practice Conditions 
Good Clinical Practice is defined as collection of human biosamples and accompanying data 
elements using Standard Operating Procedures.  Such procedures are defined in advance in a 
written protocol document and enforced through internal and external auditing mechanisms. 
A.6 Management of Reference Sets 
Preliminary data, defined in advance, are required to trigger use of a reference set.  The quantity 
and quality of the preliminary data vary with the proposed biomarker indication and estimate of 
clinical impact.  Agreements regarding publications, data management, sample release, and 
analytical quality control are made in advance.  Samples are assayed based upon scientifically 
rigorous design.  Data from both open and closed labeled assays are analyzed by biostatisticians 
who have no vested interest in success or failure of a given product. 
 



B SUMMARY OF STATE OF THE ART: EARLY DETECTION OF COLORECTAL NEOPLASIA 
B.1 Current State of the Art, Serum Based Biomarkers for Colorectal Neoplasia 
Most serum-based biologic biomarkers are derived from known overexpression or mutated 
signaling pathways associated with colorectal adenocarcinoma. The biomarkers can be grouped 
into several broad categories including genetic markers, growth factors, immunologic products, 
and angiogenesis factors (9-12).  To date, the direct detection of aberrant genes or genetic 
material specific to colorectal neoplasms (e.g. APC, β-catenin, K-ras, DCC, and p53) has been 
limited by the technical challenge of DNA recovery, the large number of potential underlying 
genetic mutations, and by the limited sensitivity of any single genetic alteration. (13-17).  
However, recent reports suggest that detection of K-ras mutations alone (18, 19) or in 
combination with p16 methylation (20) have shown promise for differentiating and risk-
stratifying patients with colorectal adenocarcinoma.  The ability to detect epigenetic events with 
methylation-specific PCR may greatly improve the performance of any panel of genetic 
biomarkers (16, 21-23).   
 
High serum concentrations of insulin-like growth factors (IGF) and low levels of their binding 
proteins have been shown to correlate with colorectal adenocarcinoma risk in large cohort 
studies (24-26).  However, this correlation has recently been disputed (27), and the associated 
relative risks are low.  Loss of IGF2 imprinting appears to be significantly more common in 
individuals with colorectal neoplasms or even a family history of colorectal adenocarcinoma (28-
31).  Other growth factors recently studied include TGF-β1 (28-34) and VEGF (35, 36).  The 
association of these markers with risk of colorectal adenocarcinoma does not appear to be strong 
enough to warrant our attention at this point. 
 
Since the discovery of CEA (37, 38), investigators have searched for immunological biomarkers 
that are both sensitive and specific for colorectal adenocarcinoma.  Recent advances include 
detection of CEA mRNA (39, 40) and CEA splice variants as well as novel and combination 
panels of cancer and carbohydrate antigens and antibodies (41-50) and even soluble interleukin-2 
receptors (51). 
 
Angiogenesis factors that may serve as biomarkers for colorectal adenocarcinoma include 
angiogenin (52), endostatin (53), and endothelins (54, 55).  Of the matrix metalloproteinases (56-
58), plasma TIMP1 levels have been shown to be elevated in colorectal adenocarcinoma but low 
in normal subjects and patients with other inflammatory or malignant conditions (sensitivity of 
63% and a specificity of 98% for diagnosis of colorectal adenocarcinoma) (59).  Other potential 
biomarkers include cell adhesion molecules (60), and nuclear mitotic apparatus proteins (61, 62). 
 
B.2 Rationale and Current State of the Art, Stool Based Biomarkers for Detection of 

Colorectal Neoplasia 
Wide scale screening using fecal occult blood tests (FOBT) results in 15-33% reduction in 
colorectal adenocarcinoma mortality, but at the expense of many unneeded colonoscopies (63-
66).  Despite specificity of approximately 95%, reasonable cost effectiveness of $7,200 
incremental costs per life-year gained (67), FOBT’s sensitivity ranging from 15 to 30% (64, 66, 
68) leave room for substantial improvement.  The addition of sigmoidoscopy to FOBT increases 
the detection of adenomas by approximately two fold over FOBT alone but there are no data 
demonstrating enhanced mortality reduction (68). Colonoscopy, with estimated sensitivity 



exceeding 90% or adenocarcinoma and large adenoma and specificity exceeding 99% requires a 
thorough bowel preparation and sedation, causes patient discomfort, small but non-negligible 
risk of complications (68-74) has a reported cost-benefit of $17,010 incremental costs per life-
year gained (67). The cost, morbidity, and burdens upon the medical care system if large scale 
colonoscopic screening were to be generalized to large populations provide a strong rationale for 
early detection biomarkers that can be easily and cost-effectively deployed. 
 
Since the neoplastic transformation process of the colonic epithelium results in cells shedding 
into the stool, collection of fecal material is likely to yield detectable molecular and biochemical 
events associated with cellular transformation (75). Fecal sample testing using molecular 
diagnostic tests are emerging as potentially important new approaches that have the potential of 
providing the cost-effective, sensitive early detection of colorectal neoplasia.  Details of many of 
the currently employed and novel approaches have been recently reviewed (76). Because a single 
genetic product is unlikely to have sufficient detection sensitivity and specificity to be used as a 
“stand-alone” diagnostic test (76), Exact Sciences Corporation has designed a fecal based DNA 
detection system, PreGen-Plus, that exploits the concept of chromosomal instability with 
mutations progressively accumulating in the adenomatous polyposis coli, p53 tumor suppressor 
genes and the K-ras oncogene.  PreGen-Plus detects 28 specific mutations in the APC, p53, and 
K-ras genes, deletions in BAT26, and other genomic changes associated with sporadic colorectal 
combined in a DNA-based stool assay (75-78) (79).  This test relies upon preservation of naked 
DNA in human stool samples.  The test requires a large volume fecal sample from which 
purified DNA is prepared using oligonucleotide based hybrid capture.  The genetic mutation sites 
are detected and quantified with real time PCR (79).  Preliminary publications in small trials (16 
to 65 subjects) reported test sensitivity ranging from 62 to 91% for adenocarcinoma detection 
and 27 to 82% for adenoma detection with specificity ranging from 93 to 98% (76).  Validation 
of these preliminary data in a large (4,404 evaluated subjects), prospective colorectal cancer 
screening trial resulted in a sensitivity of 51.6% (95% CI=34.8-68.0%) for detection of 
adenocarcioma; 15.1% (95% CI=12.0-10%) for detection of adenomas ≥1 cm with double the 
sensitivity when the adenoma had dysplasia.  Specificity for the fecal DNA test was 95.2% (79).  
These data support the concept that fecal DNA tests can enhance sensitivity to FOBT and serve 
as an intermediate, noninvasive screening tool for colorectal adenocarcinoma.  The cost-benefit 
Markov model employed by Song et al, assumed the diagnostic sensitivity of the multi-gene 
fecal DNA panel to be 65% for adenocarcinoma and 40% for colorectal adenomas and a base 
cost estimate of $695 per PreGen-Plus test. The model generated a cost of $47,700 incremental 
life-year gained compared to the natural history.  In order for a fecal DNA to become cost 
effective, the base cost would need to be reduced to $195 per test using the sensitivity 
assumptions that were 10% higher than the recently published prospective screening trial (67) or 
the sensitivity substantially enhanced.   
 
C STANDARDS FOR RELEASE OF SAMPLES FROM THE REFERENCE SET 
Sample allocation to EDRN investigators must be fair and data-based.  The GI Collaborative 
proposes procedures that are equitable yet preserve this valuable resource.  The following are 
standards applied for release of samples for prevalidation and for validation of biomarkers 
intended for early diagnosis and risk assessment of colorectal adenocarcinoma.  
 



C.1 Prevalidation: Biomarkers intended as screening biomarkers for colorectal 
adenocarcinoma 

A putative biomarker need address any of the detection endpoints (carcinoma or adenoma) to be 
eligible for access to prevalidation sample sets. 
B.1.1 Biomarkers intended to screen normal individuals for colonoscopy 
These biomarkers are generally serum, urine, or stool based tests that are noninvasive and 
intended to select those individuals who require more invasive or expensive screening or 
resection of adenomas via colonoscopy. 
B.1.2 Preliminary data required to access prevalidation sample sets 
A putative biomarker need address any of the detection endpoints (carcinoma or adenoma) to be 
eligible for access to prevalidation samples sets. 
Detection of colorectal adenocarcinoma:  To access serum, plasma, DNA, urine or paraffin 
section reference set biosamples for which multiple aliquots will be available, a biomarker must 
demonstrate, in a small, preliminary prediction analysis, a sensitivity of 40% and specificity of 
80% prediction of any stage adenocarcinoma of the colon. 
Detection of adenoma, any size:  To access serum, plasma, DNA, urine or paraffin section 
reference set biosamples for which multiple aliquots will be available, a biomarker must 
demonstrate, in a small, preliminary prediction analysis, a sensitivity of 30% and specificity of 
70% prediction of adenoma.  
Quality of preliminary data: The sample set used to generate the preliminary data may be small 
(10 subjects per diagnostic group), biased, and collected from local, non-GCP sources.  
Access to frozen tissue samples:  Frozen biosamples are small (4 mm) and limited (5 to 10 
samples per subject).  It is unclear whether frozen tissue samples will be necessary at the 
prevalidation level.  Access to frozen biopsies from the reference set are more stringent—
sensitivity=70%, specificity=90% from preliminary data sets.   
 
C.2 Validation: Biomarkers intended as biomarkers for colorectal adenocarcinoma 
A putative biomarker need address any of the detection endpoints (carcinoma or adenoma) to be 
eligible for development and approval of validation trial.  Biomarkers that are capable of 
detecting adenomas will be given priority over biomarkers that detect only carcinomas.  Urine 
based biomarkers will be prioritized over serum based biomarkers which will be prioritized over 
stool based biomarkers. 
B.1.1 Biomarkers intended to screen normal individuals for colonoscopy 
These biomarkers are generally serum, urine, or stool based tests that are noninvasive and 
intended to select those individuals who require more invasive or expensive screening or 
resection of adenomas via colonoscopy. 
B.1.2 Preliminary data from prevalidation sample set to justify an EDRN Core Supported 
Validation Project 
Detection of colorectal adenocarcinoma, early stage (I or II):  To be competitive for EDRN 
support in a Core supported validation trial, a biomarker must demonstrate a minimum 
sensitivity of 50% and a minimum specificity of 90% prediction of early stage (stage I or II) 
adenocarcinoma of the colon, after a blinded test set assay that is analyzed by an EDRN 
biostatistical consultant. 
Detection of adenoma, any size:  To be competitive for EDRN support in a Core supported 
validation trial, a biomarker must demonstrate a minimum sensitivity of 50% and a minimum 
specificity of 90% prediction of the presence of a colorectal adenoma of any size, after a blinded 
test set assay that is analyzed by an EDRN biostatistical consultant. 



Analytical Platform:  To be competitive for EDRN support in a Core supported validation trial, 
the technology necessary for assay of the biomarker must be adaptable to scale up and 
reproducibility study by an EDRN Biomarker Reference Laboratory (BRL).   
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